Activation and inhibition of reconstituted cardiac L-type calcium channels by palmitoyl-L-carnitine.
We have studied the effect of a palmitoyl-L-carnitine (L-PC) on single cardiac L-type Ca channels incorporated from porcine ventricular sarcolemma into planar lipid bilayers where we could control the concentration, intracellular and/or extracellular location, and duration of L-PC treatment. We found that 1.0 microM L-PC in either the intracellular or extracellular chamber caused an approximately 8 fold increase in channel open probability when measured within the first minute after L-PC addition. Higher concentrations of L-PC did not increase open probability to the same extent as 1.0 microM. In addition, we found that L-PC had biphasic effects on the open probability of L-type Ca channels, causing an increase in activity immediately after the addition of L-PC, but leading to a decrease in open probability after a few minutes. Higher concentrations of L-PC (10 microM) also caused a decrease in single-channel conductance from 26 to 21 pS (measured in 100 mM external Ba2+). The effects of L-PC were similar on both sides of the channels, suggesting that alterations in the physical properties of the membrane surrounding the channels may be responsible for the effects of L-PC. These changes in Ca channel activity may participate in the generation of abnormal electrical activity and arrhythmogenesis during ischemia.